Juno 7, 193%

Ore Thoman C1ifford Nelsen,
Depurtnont of Zoology,
goluwbdo Undvorolty,

Honr Yok 27, “TaVe

Doay Por:

Thanls mr{r raph for youd thoughtfulnoss in sonding a copy of your
thooda. T dontd knov whothor Sterm will sond 4t t0 oo Qor reforooeal,
bt 42 ho doos, ¥ will cordainly ondoroe 44 vory hichly. There aro a
fow mnll pointc €t you rdght lito to hoor about, and I en going ¢o
raooite tho o tho assunption that your semding tho IS juctifios 4t.

I hovaa'd road tho IS s erdtfonily an I hopo o, 4n ordor to con! you
thic ropiy beforo you ndght loavo Columbin.

Tho firet point that ntruok no wmo tho t4%d0. I §o‘b tho doro reaction
fron othor poople horo. Wouldn'd "Iinotios of * or "Iinetio stidioc of..."
be nero roandngful thon "Quantdtativo™ Ao an aoido, your paper io tho
Idnd of work thet chould cooupy speco in w;% in addition to tho
rioro bioctatictionl papors thoro. Would you owuncider conding it thoret
I an not poling % bothor profizing "Don't you thinlk..." 40 tho followingt

Pe 1 What about Totwd ( Tatun,Zele and ledorberp,d., 1947 Gone recon-
bination in the motorium Epchorichin ooli. 53t G73-684. J. Boot.)

Pe2 I don't think that Rynn end Solncider 10l0 wemt co for ao to ougroot
thot oyntrophy plus rovercion nccountoe! for any prototropho. Thoy indicated
that microcolony formntion should bo talwn into accamt in coneidering those
Toroguant” exporirwnto, vhatover that moanol Even with oone idorablo oyntrophy
oould you pot onough of o population of parento for moasurable coineildontal
roversiont Cenoidoring your nogntivo ovidonoe, and tho woalmoos of the hypo-
thonis, you may havo givon it toc much omphasia,

De3 Eas oclls In vioew of comploto nhoonoo of ovidonoo for oozunl difforon-
thtion, vhy bring 4% in grotitously? The arpunento o441l apply with respoot
to tho dotootablo prototrophc,

Ps 4 Con you regnrd tho agroomont of kdnotic data (4n a palr of otraino colected
for otuly on thic beoin) an aruoinl ovidonse for ompory?

14ne 2. So have o goed nany ethor pooplo (Deltruock, oere,) and myoolf.
This can b phrased o bit moro fortunotely- Kamm () hao aloo initinted an
oxnmdnation of thic rolationchipeee

PeS and ££. A dotnllod thooretioal dovelopment of 4this cort is dooirable for

o thoois, but chould be cordonsod for publication. Only cno derivation need

bo givons in faot, o etandard roference (Mincholwood?) 4o cocond erder roactions
might suffiec. A pgororal exprossion of tho form 2 - Km n, is all that 4o
eppontinl, vhore Z 4o tho rato of protetroph formation, and n the conoontrations



9-1t. (My reaction to Hass et al. is that the evaluation of Z is only meaningful
if kinetic stulies have been done which show the ctmstancy of K with variable
n's, oonditions, olce)

12, May bs confusing. Do you mean to imply the existence of triparentage?
The sesond paragraph should perhaps be expanded. Unlq ss you show that other
hypotheses cammot give you Z = k nyn, without improbable auxiliary hypothesos,

you don't have very orucial evidence for syngamy.
14, What special precautions? Do you mesn partisular care?

15. "Sent's or The Stnlent B ¢ test "
16. Relationship for relatien.

18. kinetic equation for kinetics equation. Headings, like this ome, should be in
stxrtadtwdid roman oapital for main sections; started with italic capital
for subsactianc - at least this hae heen practiocs in Genetles.

23. You stert out, properly, by geuggesting inmreased ylelds with supplemented agar
as a socondary method for determining linkages. It 1a certainly not a satisfastory
sbaoluto mathod. My Table & (1947) agrees with yowr plate date in suggesting
that L- sre about 10% of prototrophs snd T~ about 25%. The inereased yleld iz not
a satisfactory mothod; the colonies should be picked and tastged. Even then, it
is d&fPiocult to ovaluate syntrophy and single reversion. The former has always
been prominent in my experiments with I~ and T-supplemented minimal. Your etatement
about the shaol oross over valusa is correst, but has little %o do with) the
p24  foregeing, w ooncerns rela valuss {p. 515 "1947"). p/24s “Mapping ee.
roxomryaf random or total recgovery... Why not make a separate paragraph.
Vi
24, lines 1-12} {;bu don'4 mean 34.( 12-15: inoodrovertidble (but unlikely — I should
£ind wwsually fertile £-1 combinations, and den't.))s 679-680 aml Y-24 are both
dewseuded from K~12, The a prieri probability that they ere different mating type
is what think the mutation rats may be. The fhve isolates do not comstitute
independ tosta. Why not forget it.

30, Can't a colliskon factor, at least appreximate, be determined for the experiment
of Flge 117 I will try %o estimate it assuming a kinetic energy equal to thermsl
plua transliation of shaker. Thie will be an overestimate, but may be worthwhile.

Table 1, 679-680 wae produced by and received from Tatam (1945 X-ray induced mutent etrains
of Escherichia coli. PNAS 311 215-219.) ( 84denote: Bernie Davis doemn't believe that
58~161 has a blotin requirement~ like your Y-24, I think the amino ecids spare the

blotin recuireoment to the point where 1% is very diffioult 4o detect. oot

Table 2. A good £it, but I don't think 4t 4s needed in the publication. I'm willing to take
your word for the agreement with expectation, and can't use the data for anything
else,

ble 3. Colurm headings ehould be £ (1), rather than the equation used in the caloulation,
which should be in footnote. In the second part (which does not really add e
. great deal), the ¢~ and 1~ , etc., are inferred by subgiraction, which should be
etated. I precume the ¢ teets were done on the data of the upper part.
The f{gures and the captions are very good. Most of the thtles are a bit confusing,
however: ceg., "linear law®. Pigs 3 What cross?, what mumbers?



Pige & Wnich cross. Or does the proviso 679-6580 x Y-26 apply to the figures?

Fige & ™! is an unfortumnto symbol, because of possible confusion with the
statistical test. This may sound foollsh, but it took me several minutes to
graop the figure. The overlapping coordinates are alao confucing.

Fige 15 Bobt e falr test of syntrophy which is ooncentration-dependent. How about
using somevwhat higher concentrations of cells, and cutting out the prototroph
colondones I can't oompare my impressions in detnil with yours, howover, as I made
g very linited use of well-washed agar.

ve 28 agsr layer experimenti®me toc", but I don't think this is mentioned in
print anyvhoro. Davis' storile filbhr experiment is very elegant, and I think
ho planc to publish it. It may be appropriate to rofor to it (withbhis consont).

GENERAL  (Bull-pession)

a) Pigures. I think you may have too many for an effective prosentation, but
it 1s hard for me to suggest which onse scan be oilminatoed.dome in the series

3-7 might be.

b) Oenclueionc. Not rmeh to arzuc with, excapt tiat, as I neationed above, some
more concidoration should be given to the work as a "eritical oxperiment” disquali-
fying othor mochanisms than syngany. It is amazing how many formus such alternatives
can take (especially tranafarmation), snd I doa't think anything short of a oyto-
logical demematration of fusion is going to L~ cetlsfuctory. I think that the con-
cent of transfeorming foctors rerggs with that of symgany to the point whore no
indirect evidonce can be decisive. Your work is especially impartant as it may

put any semmcn for the zygote, ocstiimtes of ite Troquency. otce, ol a sound basis,
and nay mako 1t posseible to leck for 14 intelligently. With your inforration, 1t
nay he possible to concentratc potontial sygotes by physical methods (differential
centdfugation or other transport), ac = bupis for eytologleal study. I assume that
you have had thiec in rdnd, and hopec that you plan to do sorething about it at Oaltech.

¢) Speculations. 1) Aze, hormones, octc. There may very well be something to it.
I thinlk thai Cavalll erd Yostergeard are locking for same, but your kinetic work
putc you way ashood.

2) ¥hat do you think of the possibility that the mixtures result in nore or less
non-specifio aggrepations of the two parental cell lypes, vwhich do not actually
forn zygotes until later. That such auto—agglutination does occur to o limited
extont in K~12 is mopareht from 4iluto platings of Lac— and Laof mixed oultures
on EMB lactoso. I think that sore sudi aggregations survive shaking but are distributed
by ehearing with a glass spreader. The evidonce for thils ils that some replicate
platings of a lLac -/# mixture have sheen o very high varlance for the ratie of
types from plato to plat:, as well as for the nunbers. BDub the main evidence is the
oceasional gectored colony on dilute plates. I think your other sug: ostions en p 26
ars more likely, but this mipght acecount for the saturation effcct. Such aggregation
would of course male both ayngarty and transformation competible with your kinetic
datay and illustrate one direction of tho gradual merger of the twc notions. The
poswibility ls cogent cnough, I think, to warrant study along the lines of your
analysis, using platings of mixed cultures on EMB lactoso agar.



d) roforancos — 08 o ohartor nanbor of 1GB, I think 44 40 a bad procedent
4o roffloy to anything in 4%, ozoopt oo (00545 Ryn1,Feds, privato ofrramication,
proforebly in tho ot rothor than $he bibliography.

Aftor all this detalled orditiolen, I want to oomgratulato you for your depres,

and for o vory good job. lHost of my comonts oonoorn tho nmarmer of prooentation,
rathor thon tho contont, and naay ef thom are opon to quwotion. I hope they oan

be of poms uco to ymy, bubt 4t ocowrs to o now that you ray have sont re an earlior
draft, and not the final popor. But I enjoyed roading the IS too ruch for this 4o
Bave beon o waste of tino.

Esthor and T will bo loaving hore in about two wocks, anl 41l twrn wp at
Joltoch probubly duvring the last weook dn Suly, co I hooe wo will havo o chaneo
seo you thoro. :

With wichoo for tho vory Yoot (not of luck, Wb carncd acoom;:lichont),

Sinaorely,

Joshue Loderberg



